A kinetically controlled, isothermal method for the detection of single nucleotide mismatches.
We describe an isothermal, enzyme-free method to detect single nucleotide differences between oligonucleotides of close homology. The approach exploits kinetic differences in toe-hold-mediated, nucleic acid strand-displacement reactions to detect single nucleotide polymorphisms (SNPs) with essentially "digital" precision. The theoretical underpinning, experimental analyses, predictability, and accuracy of this new method are reported. We demonstrate detection of biologically relevant SNPs and single nucleotide differences in the let-7 family of microRNAs. The method is adaptable to microarray formats, as demonstrated with on-chip detection of SNP variants involved in susceptibility to the therapeutic agents abacavir, Herceptin, and simvastatin.